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Cross-section stability refers to member stability that is evaluated in isolation of 
the entire structure. The cross-section stability for an individual structural steel member 
typically refers to those instabilities that are driven by plate bending within the cross-
section; commonly known as flange local buckling or web local buckling, or more 
generically, just local buckling. In structural steel design, the plate buckling solutions 
are employed to predict when the local buckling occurs. 
Steel is an alloy consisting mostly of iron, with a carbon content in which the 
weight depending on the grade. Carbon is the most cost-effective alloying material for 
iron, but various other alloying elements are used such as manganese, vanadium, and 
tungsten (Ashby et a!, 1992). Carbon and other elements act as a hardening agent, 
preventing dislocations in the iron atom crystal lattice from sliding past one another. 
Varying the amount of alloying elements and form of their presence in the steel (solute 
elements, precipitated phase) controls qualities such as the hardness, ductility and tensile 
strength of the resulting steel. The greater the content of carbon in steel makes the steel 
harder and stronger but is also more brittle and less ductile (Ashby eta!, 1992). 
One of the conventional methods in producing steel is the hot rolling method. 
Process of hot rolling means, the sheet metal is passed or deformed between a set of 
work rolls and the temperature of the metal is generally above its recrystallization 
temperature. The microstructural properties of hot-rolled steel will not be affected 
because the metal is worked before the structures have formed. The hot rolling is only 
manipulating material shape and geometry but not the mechanical properties of the steel. 
The cold rolling process on the other hand, takes place below this temperature. The 
advantage of hot rolling over cold rolling is that hot rolling permits large deformations 
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of the metal to be achieved with a low number of rolling cycles. In addition to that, 
beams and channels with complex profiles can be formed easily in the hot condition but 
would be difficult to be produced in the cold condition. This is the reason why hot-rolled 
steel can be found in many shapes compared to cold-rolled steel. One of the way to 
differentiate between hot-rolled and cold-rolled steel is that the finished tolerance on 
hot-rolled are looser than cold-rolled steel. Figure 1.1 and 1.2 shows the example of hot-
rolled steel and cold-rolled steel respectively. 
Figure 1.1: Hot-rolled steel tube (www.metalreference.com) 
Figure 1.2: Cold-rolled steel tube (www.metalreference.com) 
Traditionally, the stability of hot rolled steel members is determined by using the 
Effective Width Principle or also known as the Unified Method. The sections can be 
classified as plastic, compact, semi-compact and slender based on this conventional 
method. The capacities are then determined using the effective section properties. This 
method is adopted in BS 5950 and Euro code. However, an alternative to this traditional 
method that is the finite strip method has been developed by Benjamin Schafer to 
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analyze sections with various buckling failure loads such as local buckling (flange 
buckling and web buckling), distortional buckling and global buckling. The finite strip 
method is developed into a program which the results can be used to fmd the capacities 
sections using the Direct Strength Method. 
1.2 PROBLEM STATEMENT 
Effective Width Method is used nearly worldwide for formal design of steel 
members. However, the traditional method is more complicated compared with the new 
approach method, Direct Strength Method. The principle of Effective Width Method is 
that there is a necessity in reducing the gross cross-section to effective cross-section. 
This is due to the local plate buckling that leads to reduction in the effectiveness of the 
plate. However, this method ignores the inter-element equilibrium that is the 
compatibility between the flange and the web in determining the elastic buckling 
behavior. 
Effective Width Method requires cumbersome iterations even for basic member 
strength. The method is far more difficult when there are attempts to optimize the 
section. Although the effective width method has been used for many years and proven 
to be the useful design model, the method however is only well utilized for classical 
plate stability. The design methodology is no more suitable for conventional steel design 
(hot-rolled steel) as it may hinder the use of material by engineers in certain conditions. 
In other words, the adoption of the traditional method may impede innovation in steel 
design and resulting nneconomical design. 
1.3 OBJECTIVES 
The objectives of this study are listed as below: 
• Identify hot rolled structural steels commonly used in Malaysia-local made as 
well imported for offshore applications, and building constructions. 
• Classify sections using "Effective Width" philosophy . 
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